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ON THE CONDITION OF THE MUSCLES IN
HEMIPLEGIA.
BY J. RUSSELL REYNOLDS, M.D. LOND.,
ASSISTANT-PHYSICIAN TO THE HOSPITAL FOR SICK CHILDREN.
THREE different statements being on record with regard to
the irritability of muscles paralysed in consequence of cerebral
lesion, I have made a series of observations, in order, if pos-
sible, to solve the following questions :-
1. Do the paralysed muscles differ in irritability from those
of the healthy side ?
2. If differing, what is the nature of that difference ?
3. Are the alterations observed of the same kind in all cases,
or are they variable ?
4. If variable, can they be referred to appreciable conditions
of the limbs in question, such as the state of nutrition, of con-
traction, &c.?
5. Or are they referrible to variations in the mode of experi-
menting ?
6. Have the conditions of irritability any, and what, value
in pathology and diagnosis ?
Through the ready kindness of my friend, Mr. William
Filliter, I have been permitted to examine these questions in
the cases of twenty hemiplegic patients under his care in the
St. Marylebone Infirmary; and I am also indebted to Mr.
Filliter for most valuable assistance in the prosecution of the
inquiry.
I. The cases examined are twenty in number, and are all
examples of hemiplegia, differing in the amount and duration
of paralysis, and also in the conditions (of contraction, nuiri-
tion, &c.) with which the paralysis is associated. These points
are related in every case, but in this paper a summary of them
will alone be given.
II. The naode of examination has been the same in each
instance, the tests for irritability being of two kinds, percussion
and the galvanic current.
1. Percussion.-This is an exceedingly ready test of irri-
tability, and the differences observed between the healthy and
paralysed limbs, in obedience to its application, are most
obvious in the greater number of cases. Very little force is
required, a gentle tap over the belly of a muscle being sufficient
to elicit marked contraction. The muscles have been examined
in groups-viz., the flexors and extensors of the forearm, hand,
and fingers. Eash group has been compared with its corre-
sponding group on the healthy side, and care has been taken ’,
to avoid confusion with reflex spasm by observing the results
of pinching the skin, or percussing it over a bone.
2. 6MMtMMM..&mdash;The galvanic current has been applied by
means of a Cruikshank’s battery of 50 plates, each being rather
less than two inches square. The exciting fluid employed con-
sisted of dilute nitrosulphuric acid, in the proportion of one in
sixteen parts. The mode of applying the current was as
follows :-a. The feet of the patient were placed in one basin
of water, and the hands in another, a wire from the battery,
terminating in a copper-plate, being connected with each basin.
The order of observation was the following :-First, the current
was directed from the feet to the arms-i. e., the " direct"
current (as Matteucci termed it, or that current which takes
the course of the motor nerves, from the trunk towards the
extremities) was observed, and contrasted in the arms. Each
arm was examined separately-i. e., placed in the basin by
itself, in order to ascertain the lowest number of plates which
would cause an appreciable contraction of the muscles. Then
the two hands were immersed equally in the water, and a
similar observation made as to the lowest number of plates
causing contraction in each, and as to the relative force of the
contractions in the two arms, with low and high powers.
Secondly, the order of the currents was inverted, and a similar
series of observations made, with the current "inverse" or
" indirect " (to the motor nerves) in the arms. b. A second
series of observations were made with the current directed
from arm to arm-i. e., direct in one and inverse in the other.
These several observations were recorded at the time, and the
degree of irritability of the two sides, judged of from the num-
ber of plates required to induce contraction, and the relative
distinctness and force of that contraction.
It was, at all times, endeavoured to place the two sides in
perfectly correspondent conditions; and in order to estimate
the amount of variation which might follow from an unequal
immersion of the hands or feet, experiments were made upon a
healthy adult; the result of which was that such inequalities
as might have occurred were altogether inconsiderable; for,
when intentionally exaggerated to the highest point, the
differences produced did not amount to more than that of one
plate.
III. Results of examination.
Of these 14 cases, 3 presented slight contraction of the muscles
(upon percussion) on the healthy side; in the remaining 11
there was none. In 5 cases the difference between the two
sides was very considerable, the irritability on the paralysed
side being notably increased. Of the first 6 cases the two sides
were equally unaffected by percussion.
In no one case was the irritability extinct; and it is extremely
curious to observe that the same cases presented marked differ-
ences in respect of irritability as tested by the two methods.
In order to answer the fourth question proposed at the com-
mencement of this paper, the three groups of cases, separated
by the results of galvanic examination, will now be compared.
11’irst. Tlte 13 cases exhibiting a diminished i1.1-itability on tlte
pa1’alysed sicle.-Of these, 8 were males, and 5 were females.
The paralysis affected the right side in 5, the left side in 8.
I Tonic contraction of the flexor muscles was observed to be<1istributed thus:-
The amount and extent of paralysis were as follows:-
Nutrition of the muscles (judged of by their size, their firm-I ness, and the appreciable temperature of the limb) exhibited
’ Secondly. The 5 cases exhibiting a relative increase of irri-
tability on the aalysed side.-Of these, 4 were males. The
paralysis was situated on the right side in 3, on the left in 2.
Sensibility was normal in 2 cases, diminished in 3. Nutrition
was normal in 4 cases, whereas slight wasting was observed in 1.
The results obtained by percussion were that
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’Tlcirdl,y. The 2 caqe.3 exhibiting no d&iacute;jjerence between the sides.
Both were women. The paralysis affected the right side in
each; and had existed for many years. There was complete
loss of motility in one, incomplete in the other. Contraction
was slight in each. The muscles were wasted in one case;
nutrition was normal in the other. Sensibility normal in both.
Percussion elicited no contraction in one; but distinct irrita-
bility in the other.
IV. 00’Uclttsiotls. -From these observations we may make
the following inferences in reply to the questions stated at the
outset:-
I. That in some cases of hemiplegia, but that not in all, the
paralysed limbs do differ in irritability from those of the healthy
side.
Hence, 1. That hemiplegia (cerebral paralysis), per se, does
not necessarily involve any change.
2. That such changes as may occur are due to subsequent,
or co-existent, but additional morbid processes.
. II. That the differences observed are in the degree of irri-
tability.
III. That these differences are not constant; in some cases
being those of excess, in others those of deficiency.
Hence, that the processes which affect the irritability of the
muscles in hemiplegia are of different kinds.
’IV. ’That the variations observed cannot be referred to either
the sex of the patient, the side affected, the amount or duration
of paralysis, to changes of sensibility or nutrition, or to the co-
existence of tonic contraction.
V. That all the differences observed cannot be referred to i
’variations in the mode of experimenting; since, in all the cases
here recorded, the mode of examination was precisely similar.
With regard to this fifth conclusion it may be remarked,
that during the course of these experiments certain obser-
vations were made which illustrate two possible sources of
fallacy. (1.) In every case the direct current was consider-
ably more energetic than the indirect, (a fact previously stated
by Matteucci;) and, in some instances, the difference between
them was greater than that between the irritability of the two
sides. When this was the case, the direction of the current
determined the side in which the more energetic contraction
should occur. This source of fallacy affected only the second
series of observations (b); but it was observed in both classes
of cases, and could be readily rectified by the first series of
experiments (a). (2.) It was observed in several cases where
the irritability was in excess on the paralysed side, as tested
by the low power, that a higher force induced more energetic
.contractions on the non-paralysed side. This illustrates Dr.
M. Hall’s statement, that the former is alone a test of irri-
tability,. the latter, an index of contractile power; and this
appears to have been overlooked by some observers.
VI. That the pathological inferences are somewhat compli-
cated, and their relation to diagnosis of negative character.
a. With regard to .pathology, these experiments show-
1. That we may distinguish between the nervous and mus-
cular irritability of hemiplegic limbs. This appears to be war-
ranted by the different results of galvanism and percussion.
The phenomenon, contraction, is the same in each instance,
.and there is every reason to believe that it is in all instances
the special property of the living muscle. What is different is
the mode of stimulation. It is generally admitted that percus-
sion acts immediately upon the muscle itself; whereas the
differences observed between the effects of the direct and indi-
rect galvanic current, and the notable want of conformity I
between the galvanic and percussion experiments, render it
evident that the former represent something different from, or
in addition to, the state of muscular irritability, and make it
probable that (as Dr. Todd suggested) "the excitability of the
paralysed muscles to galvanism varies with the condition of
their nerves more than with that of the muscles themselves." *
2. That the muscular and nervous irritability are affected in
different directions; the one being increased and the other
diminished in the same cases.
3. That, as a rule, the nervous (galvanic) irritability is dimi-
nished. This occurred in 13 of 20 cases, and the conclusion is in
accordance with that of Dr. Todd. At the same time the
observations recorded are at variance with Dr. Todd’s mode of
accounting for the fact-viz., that " the contractility or irrita-
bility of paralysed limbs bears a direct relation to their state
of nutrition." "
4. That in some cases the nervous irritability is increased.
This conclusion, warranted by 5 of 20 cases, is in accordance
with that of Dr. Marshall Hall ; but the existence of a larger
* Medicn-ChirnrB’ieal Transactions. vol. xxx. n. 227.
number of cases presenting the opposite condition indicates
that Dr. Hall’s statement is not universally correct.
5. That in rare cases the nervous irritability is unchanged.
This condition was noticed in two cases only; but, according to
M. Duchenne, it is that which may be most frequently Z> ob-
served. * With regard to M. Duchenne’s statement, it may be
remarked that, although the existence of these two cases indi-
cates that hemiplegia per se does not necessarily involve any
change in the condition of electric irritability, yet that the
absence of some change is the exception and not the rule.
6. That in the majority of cases the muscular (percussion)
irritability is augmented in hemiplegia. This conclusion,
warranted by 14 of 20 cases-i. e., by all which exhibited any
change from the normal condition, is in accordance with the
general proposition of Dr. Marshall Hall, who was the first t
invite attention to the subject. But the galvanic observations,
if correctly interpretei, are at variance with Dr. Hall’s ex-
planation of the phenomena-viz., "that the spinal marrow is
the special source of the power in the nerves of exciting con.
traction, and of the irritability of the muscular fibre.
7. Taat in some cases (6 of 20) there is no evidence of -in-
creased muscular irritability.
8. That in all cases in which the muscular irritability was
found increased, the augmentation (being on the paralysed
side) was constantly associated with diminished -volitional
power ; but, on the other hand, the loss or diminution of voli.
tional power does dot necessarily induce any increase of mus-
cular irritability.
9. That the existence of increased muscular Irritability’may
be, but is not necessarily, associated with the augmentation of
nervous excitability.
10. That the alterations of muscular irritability are not re-
ferrible to conditions of nutrition, to the presence or absence of
tonic contraction, to the state of reflex excitability, or to the
amount or duration of paralysis.
b. With regard to diagnosis, it may be concluded-
1. That no positive change of irritability must be expected
as a means of distinguishing cerebral from spinal paralysis; but
2. That the negative evidence afforded by the absence of
notably diminished irritability may be of service in diagnosti-
cating paralysis which results from exclusion of the cerebrum
only, from that which is owing to exclusion of the spinal cold.
Grosvenor-street, Sept. 1855.
SOME REMARKS ON EPIDEMIC CHOLERA,
AS IT APPEARED IN AND ABOUT LIS-
BURN, IN 1854.
BY JOHN JOHNSTON KELSO, M.D., Lisburn,
SURGEON TO THE KNOCKNADONA DISPENSARY.
(Concluded from p. 196.)
IN connexion with the symptomatology of cholera, as observed
in the local epidemics to which the present account relates,
there are a few points that, from their peculiarity or suggestive-
ness, call for special notice.
The first of these relates to the state of the bowels, in the
earlier period especially of the Lisburn outbreak, which, in a
few cases, continued undisturbed, or were positively constipated,
there being present at the same time more or less vomiting of
the usual watery matters, with the common attendant pheno-
mena that serve to characterize the disease-a condition which
was not transient, or confined to the first stage alone, but was
steadily persistent throughout, whether the termination was
favourable, or the reverse. The number of cases, however, in
which this usual and generally serious symptom failed, quite
inexplicably, to manifest itself, were comparatively limited,
not, exceeding, perhaps, half a dozen in all. Yet from some
circumstance or other, they may not be classed amongst the
milder, but more inveterate foims by which the present epi-
demic was but too largely and fatally signalized. On the other
hand, in some two or three instances that occurred to me in
private practice, the almost equally invariable symptom of
vomiting or retching singularly failed to present itself, though
without increase apparently either in the frequency or copious-
ness of the intestinal evacuations, or other attendant conse-
quence. The results in these cases, it may be added, were two
recoveries, and one death, not from the effects of the disease
itself, but from its after fever.
Trait6 de I’Electrisation Localise, Bull. Gen. de Ther., t. xlvi. p. 340.
t Medieo-Chirurgioal Transactions, vol. xxii. p. 205.
